Abstract: This essay vindicates two major aspects of the science-based philosophy of Michael Polanyi: 1. His concept of tacit knowing, and 2. His concept of the multi-levelled character of reality. These two notions relate closely with one another, and together support the thesis to be argued here, that when it comes to understanding human beings, and most especially the human mind, science and religion have to meet on the common ground of the transcendent capacities of human beings, which are pointers to the transcendent character of the universe. The mind is an emergent of the universe, as are all of its other amazing characteristics, but mind is also, therefore, a clue to the character of the universe and its encompassing reality. Mind reflects reality; reality invites mind.
There is only one sort of stuff, namely matter -the physical stuff of physics, chemistry and physiology -and the mind is somehow nothing but a physical phenomenon. In short, the mind is the brain … we can (in principle) account for every mental phenomenon using the same physical principles, laws and raw materials that suffice to explain radioactivity, continental drift, photosynthesis, reproduction, nutrition and growth.13
Dennett's philosophy postdates Polanyi's death by more than twenty years, but it articulates precisely the views of the world, science and human beings which Polanyi opposed. The general features of this worldview are well known, and the questions raised by it play a central role in the science-theology dialogue. For Polanyi, the weakness of such a view lay in its diminishing of human personhood; as he saw it, it is stunningly obvious that "the rise of [humanity] can be accounted for only by other principles than those known today to physics and chemistry."14
The "Personal Coefficient" in All Knowledge
The major problem with objectivism is that it diminishes the "personal coefficient"15 in the act of knowing; it exalts the theory over the thinker, the map over the map-reader. Early in Personal Knowledge, Polanyi takes on the popular view that Copernicus' theory demoted humans from the center of the cosmos. He knows well enough how insignificant in time and space humans are, but he rejects completely the notion that this should mean any attenuation of "the human perspective from our picture of the world."16 The Copernican view of the universe is no less anthropocentric than the Ptolemaic; it merely favours the "human affection" for theory over the affection for immediate sensory perception. However, such vindicating of "abstract theory" over "the evidence of our senses"17 "is not a counsel of self-effacement, but the very reverse." It demonstrates the power of the human mind, as the thinkers who followed in Copernicus' path demonstrate. Galileo, Kepler and Newton took Copernicus' theory as "making contact with reality," and therefore as offering the promise "of an indefinite range of possible future confirmations" and insights.18 Their achievements, and the achievements of human thought and exploration generally, exhibit simultaneously "the power of impersonal truth [the objective pole of knowledge] and the greatness of a mind upholding it [its subjective pole]."19
The human mind has the power to reach out for reality, "for what is rational in nature."20 When it does so, it can discover that reality is, in a sense, inviting the mind's inquiries. This is why, to use one of Polanyi's favourite ideas, "we can know more than we can tell." To quote him at length:
We can account for this capacity of ours to know more than we can tell if we believe in the presence of an external reality with which we can establish contact. This I do. I declare myself committed to the belief in an external reality gradually accessible to knowing, and I regard all true understanding as an intimation of such a reality which, being real, may yet reveal itself to our deepened understanding in an indefinite range of unexpected manifestations.21
The ideal of a knowledge embodied in strictly impersonal statements now appears as self-contradictory, meaningless, a fit subject for ridicule. We must learn to accept as our ideal a knowledge that is manifestly personal.22 It is appropriate before going further to examine a little more closely what Polanyi found so "contradictory" and "meaningless" -what he was arguing against in the mid-decades of the twentieth century, and to bear in mind that the same notions are still very much at large in the second decade of the twenty-first century. Polanyi named "the programme of behaviourism"23 as an instance of "positivistic empiricism," which distorts understanding of both science and humanity. Behaviourism is reluctant to admit to the reality of "the consciousness of a human being," preferring "to eliminate all references to the human mind" and focusing only on "facts that are directly observed," like "the sound of human speech when telling about a state of mind"24 or some other signal that experimenters can measure in response to a stimulus. What such a programme fails to recognize is that a comprehensive entity, like the human mind, can never simply be reduced to its particulars, which in reality can function as no more than clues to the entity of which they are a part.25 Methodological reductionism is essential in science, but when it devolves into ontological reductionism -presuming that entities truly are no more than the sum of their parts -then the self-contradiction is reached in which "scientists … urge us to assume that consciousness does not exist [but] Landscape (2011), and Free Will (2012) .28 The major questions in these books include whether mind is more than simply the brain, whether consciousness in some sense transcends the brain, and whether humans have a meaningful capacity for free will. For Polanyi, the answer to all of these questions is a resounding yes.
The Creative Powers of the Mind v. Extreme Reductionism
Polanyi begins his account of tacit knowing with an insight that goes back at least as far as Plato: We can know more than we can tell. More recently, Gestalt psychology "has demonstrated that we may know a physiognomy by integrating our awareness of its particulars without being able to identify those particulars."29 The parade example is how we recognize a familiar face from among even many thousands of faces. When asked to tell how we do so, we cannot tell. As originally conceived, Gestalt envisages the particulars of a thing being simply "impressed on the retina or on the brain," with the observer being 22 Polanyi, Study of Man, 26-27. Polkinghorne -a scientist (quantum physics) and theologian -follows Polanyi in emphasizing the essentially personal character of all knowing within a framework of "critical realism." Polkinghorne, Faith, [33] [34] [8] [9] . 23 Polanyi, "Modern Mind," 16. 24 Ibid., 15-16; Study of Man, 65. It should be stressed that Polanyi had a positive appreciation for neuroscience, and recognized that, on occasion, scientists properly ignore "the absurdity of the idea underlying their work." For example, the "exploration of various parts of the brain by electrodes of microscopic size, which showed the nervous system operating as a machine" was "a splendid inquiry," but it would be "hampered" by having to keep in mind how "nonsensical" it is to assume that the "whole nervous system" works "as an insentient automaton" ("Modern Mind," 16). " [T] he machine-like functions of living beings" (14) can properly be seen, and studied, as such; the "nonsense" consists in thinking living beings and minds are no more than that. For further thoughts on both the value and the limitations of behaviourism and its "minimalism," see Donald, Mind, [16] [17] [18] [19] [20] [21] On the essential role of "the particulars" for comprehension of "the whole," see Tacit I am looking at Gestalt as the outcome of an active shaping of experience performed in the pursuit of knowledge. This shaping or integrating I hold to be the great and indispensable tacit power by which all knowledge is discovered and, once discovered, is held to be true.30
The key words here are "active shaping" and "pursuit." Mere "[p]erception, on which Gestalt psychology centered its attention," is not the primary concern, which rather has to do with "the higher creative powers" that humans possess.31
It is those "creative powers" which are the major focus of Polanyi's study. At the beginning of his final chapter of Personal Knowledge, he says forthrightly that his "aim [in the book] is to re-equip [people] with the faculties which centuries of critical thought have taught them to distrust."32 By "critical thought," he has in mind the "objectivism" described above, and the overbearing attitudes it too often produces when scientists imagine that by their command of the fullness of the facts, all reality would be laid out before them, and perhaps even subject to their control. A classic example of this, which Polanyi laments more than once in his writings, is the claim of Pierre Laplace (1749-1827) that if a great mind could know both the laws and the motions of particles of matter, then it could calculate all events of both the past and the future. Against this, Polanyi insists that in reality such a mind would know "precisely nothing" or at least nothing of interest.33
The Laplacean error is that it identifies knowing with the wrong end of the process; it begins and ends with the accumulation of facts and the proper cataloguing of them ("a completely precise and strictly logical representation of knowledge."). What it forgets, and where in reality true knowledge resides, is the human person which alone has the capacity to evaluate and supply meaning to the accumulated data. This critique may seem trivial, but we have to attend to what it reveals about the nature of knowing, and the wide (and potentially dangerous) consequences of a narrow vision of knowing and, consequently, of human beings. Laplace's method and calculations were inspired by the mechanistic worldview that had its origins in the observations and calculations of Galileo, Descartes, Newton and others:
Galileo -and subsequently philosophers such as Descartes and Locke -marginalized most of the things that make up the appearance of material objects as being (mere) "secondary qualities." Colours, tastes, smells, sounds and so on exist only where there are observers and they do not correspond to what, according to physical science, is objectively there.34
In Galileo's own words from The Assayer:
I think that tastes, odors, colors and so forth are no more than mere names so far as pertains to the subject wherein they seem to reside, and that they only exist in the body that perceives them. Thus, if living creatures were removed, all these qualities would vanish and be annihilated.35
The problem is the programme of extreme reductionism, and what Raymond Tallis calls "a no person" view of reality.36 Neither Galileo nor his successors envisaged such a possibility. What they were striving for was methodological reductionism, the need to comprehend an entity in terms of its particulars, insofar as they can be known. But, as already suggested above, methodological reductionism over time has devolved into ontological reductionism, so that in our age the "contemporary orthodoxy" proclaims that the sum of scientific knowledge is the sum of all that is -"we can (in principle) account for every mental phenomenon" in terms of physics and chemistry, and so on, and thus, humans themselves are no more than "a chance collocation of atoms, without purpose or meaning."37
The potential disasters of extreme reductionism were, in fact, very real for Polanyi. In his own life, he had encountered the evils of both Stalinism and of Nazism. He seems to have had them in mind in the following:
Applied to human affairs, the Laplacean universal mechanics induces the teaching that material welfare and the establishment of an unlimited power for imposing the conditions of material welfare are the supreme good. … The comprehensive claims of this movement leave no justification to public liberties, and demand that all cultural activities should subserve the power of the State in transforming society for the achievement of welfare.38
To what extent Polanyi was correct in this particular analysis is, no doubt, subject to debate, but his primary point, and the point being argued here, is that a view of human knowing which is overly "objectivist," and which can envisage that humans are reducible to physics and chemistry, quickly disavows -at least by implication, if not avowedly -the transcendent qualities of humanity. It dispenses, therefore, all at once with the desire for absolute truth (and other intellectual passions), and thus with philosophy and theology, and the entire grounding, which made science possible in the first place. Only an epistemology which affirms transcendent qualities can account for why humanity has risen to the level of what Polanyi calls "a society of explorers," committed to the truth, to ethical action, and "a purpose which bears on eternity."39 This brings us to the issue of tacit knowing, and how it links with a recognition of the multilevelled character of reality.
Tacit Knowing
As already noted, we know more than we can tell. In the next section, I shall show how this ancient insight goes along with another that derives from at least as far back as Aristotle: the whole is more than the sum of its parts. To illustrate that even simple acts of knowing exhibit the "more" of both insights, Polanyi refers, early in The Tacit Dimension, to experiments which "have shown in isolation the principal mechanism by which knowledge is tacitly acquired." In these experiments, a subject is presented with "a large number of nonsense syllables" and, after certain of them, is administered an electric shock.40 After a while, the person was able to anticipate the shock-syllables and take the prescribed step to prevent the shock. But when asked how he recognized the syllables, he could not tell. The acquired ability, referred to as "subception," is analogous to recognizing a face "by signs which we cannot tell."41 What this and similar experiments demonstrate is that "the shock-producing particulars" were "tacit"; the subject could not tell what they were, and "yet relied on awareness of them for anticipating the shock." But why did the particulars remain tacit? The answer is:
37 As lamented by Polanyi, "Modern Mind," 12. 38 Polanyi, Personal Knowledge, 142. He argues these points in far more detail in other works -e.g. The Logic of Liberty, and in the earlier essays (1-4) of Knowing and Being. It goes without saying that though Stalinist Russia and Nazi Germany succeeded in establishing "unlimited power" "for the achievement of welfare," what in reality they "achieved" was anything but "welfare." 39 Polanyi, Tacit Dimension, 55-92; the final quote is from 92. Strong support for Polanyi's insistence on the active role of consciousness has come from Roger Sperry (1913 Sperry ( -1994 ; neuroscientist, Nobel prize winner), who regarded Polanyi's ideas as "closest to his own". Sperry argued, for instance, that "subjective mental phenomena … influence and … govern the flow of nerve impulse traffic by virtue of their encompassing emergent properties" ("Modified Concept," 534). Like Polanyi, Sperry rejected "the basic behaviorist philosophy of science" (Erdmann and Stover, Beyond, 149), and also like Polanyi, Sperry had no theological agenda. 40 Polanyi, Tacit Dimension, 7-8. 41 Ibid., 8.
[T]he subject was riveting his attention on the electric shock. He was relying on his awareness of the shock-producing particulars only in their bearing on the electric shock … [and] he learned to rely on his awareness of these particulars for the purpose of attending to the electric shock.42
This illustrates "the basic structure of tacit knowing," which always involves both the particulars of the thing to which we are attending, of which we are tacitly aware, and the thing itself, which we seek to recognize or to know.43 What is true of faces is also true of far more complex matters we strive to know or to learn. When a physician diagnoses a patient's complaints, her focus is on trying to discover the illness or disease in question, but her tacit awareness (which, in this case, might be quite vivid -see note 42) is on the symptoms which point to it.44 A person listening to a lecture or reading a book has an analogous relationship to the words heard, or being read, as the physician has to the symptoms. The listener and reader have a "subsidiary (tacit) awareness" of the words while their focal awareness remains riveted on the meaning being conveyed. Indeed, should the listener pay too much attention to individual words, he may lose track of what is being said, as also if the pianist concentrates too much on the movement of any one finger, she may lose temporarily the ability to play the music.45
In all cases, there is from "a from-to structure"46 in the act of knowing or learning. Depending on what we are examining, we may (or may not) be aware of its particulars, but we are nevertheless guided by them to know the thing in its integrity. As we attend from the particulars, "it is their meaning to which our attention is directed."47 This is clear in the example of the doctor diagnosing illness. She may focus her attention first on particulars like temperature, blood-pressure and so on, but even so she is attending from them to what they mean, and only discovers their meaning when she attains an accurate diagnosis. In other words, knowing is about integration, bringing the parts together to make the whole.48
One further aspect of tacit knowing needs to be introduced before we can consider the relation of Polanyi's epistemology to his notion of emergence, and the multi-levelled character of reality. This is the issue of "indwelling." As we study an object, we appropriate its particulars by an internal process of integration. We can, of course, as is often the case, move back and forth from an examination of the particulars to contemplation of the whole, and thereby (potentially) deepen our comprehension. Examination of the particulars removes them temporarily from their function as clues to the original whole, and they become, so to speak, wholes in themselves, to which we can attend only by subsidiary awareness of their particulars.49 In any event, at all levels, knowing is a tacit from-to process.
42 Polanyi, Tacit Dimension, 9. For clarity's sake, it is important to note that "tacit" does not denote that the awareness in question is "preconscious" or of a "fringe" character; much less does it mean "unconscious." As Polanyi explains in a note (Tacit Dimension, (95) (96) , with reference to the psychological studies of G. S. Klein and others, "what makes an awareness subsidiary [or tacit] is the function it fulfills; it can have any degree of consciousness, so long as it functions as a clue to the object of our focal attention" (emphasis is original). Polanyi explains this further in "Tacit Knowing," 602-3. 43 Polanyi, Tacit Dimension, 9. A further illustration is our knowledge of skills. I can ride a bike or keep myself afloat in deep water, and thus I "know" how to perform these skills, but if asked to specify how I do so, I cannot. I know more than I can tell, and my knowledge of the particulars of the skill is tacit (see "Tacit Knowing," 601). 44 Of a particular diagnosis, Polanyi says ("Faith and Reason," 239), "He recognized the disease by attending to it, while he was not attending to its symptoms in themselves, but only as clues. We may say that he was knowing the clues only by relying on them for attending to the pathological physiognomy to which they contributed." 45 See Polanyi, Tacit Dimension, 18, and "Tacit Knowing, . 46 Polanyi, Tacit Dimension, xviii -emphasis is original. 47 Polanyi, Tacit Dimension, 12. 48 For a neurological description of this phenomenon, known as "binding," see Donald, Mind So Rare, . Polanyi, of course, is including the perception and contemplation of the "tacit dimension" (more on this below), in other words, a transcendent dimension, which is not in Donald's purview. 49 This back and forth examination of particulars and whole "may improve" understanding, but not necessarily. As Polanyi says it (Tacit Dimension, 19): "The meticulous dismembering of a text, which can kill its appreciation, can also supply material for a much deeper understanding of it. In these cases, the detailing of particulars, which by itself would destroy meaning, serves as a guide to their subsequent integration and thus establishes a more secure and more accurate meaning of them. But … [m]eticulous detailing may obscure beyond recall a subject like history, literature or philosophy." This is important for recognizing the limitations of reductionism: "[T]he belief that, since particulars are more tangible, their knowledge offers a true conception of things is fundamentally mistaken."
We see this dramatically illustrated if we consider that our own bodies, and their internal processes of perception, are also a part of tacit knowing. Not only do we attend from the particulars of a thing that is external to us, we also -in our knowing of the world -attend from our bodies "to the qualities of things outside."50 And, as we are only tacitly aware of the features of an external thing, so also we have only a tacit (subsidiary) awareness of bodily processes that enable us to know the world, even though "our body is the ultimate instrument of all our external knowledge."51 We can nevertheless appreciate its instrumental power when we extend its capacities through the use of instruments, like a probe for exploring a cavity or by the use of microscopes etc. By such instruments, we extend our bodies into the world, and increase our capacity to know.52
In all these cases, we integrate in order to understand. Indeed, we might say that just as we "indwell" our bodies, and from them contemplate the world around us, so we indwell instruments, and the particulars of the things we investigate. What "this brings home to us [is] that it is not by looking at things, but by dwelling in them, that we understand their joint [integral] meaning." We "indwell" the things we seek to understand, just as we indwell our bodies, and indeed society and its structures, in order both to receive and to share knowledge.53 And the more complex the things we seek to know, the deeper the indwelling has to be. For the recognition of a face or the inspection of a rock, the indwelling is comparatively simple and shallow. But the more we rise through complex levels of understanding, from inanimate to animate things, from stars, galaxies and micro-organisms to complex intelligent life, and finally to the most complex level of all, the arts, sciences and minds of human beings, then indwelling is increasingly characterized, and has to be characterized, by participation, respect and contemplation.54 Living things are the most complex entities we know, and "knowing life"55 is necessarily "contemplative, rather than analytical."56 Once biology rises, as it must, to the level of "a biology of [persons] immersed in thought," then it must also acknowledge the human "capacity for continually discovering … a deeper understanding of reality,"57 and its multi-levelled character. It is that capacity which enables science and, for that matter, theology.58
The Multi-Levelled Character of Reality (Emergence)
Polanyi liked to refer to the Meno in which Plato puzzled over a paradox:
To search for the solution of a problem is an absurdity; for either you know what you are looking for, and then there is no problem; or you do not know what you are looking for, and then you cannot expect to find anything.59 50 Polanyi, Tacit Dimension, 14. 51 Ibid., 15. 52 Ibid., 12-16; see "Faith and Reason," 241-42. 53 Polanyi, Tacit Dimension, 16-20. For further discussion of "indwelling" and its philosophical implications, see "Tacit Knowing," 605-7, and Personal Knowledge, 195-202. As Polanyi explains (Tacit Dimension, 17-18), indwelling adds considerably to the understanding of tacit knowing. It is not merely that we "know more than we can tell," and that particulars are clues to the meaning of the whole; it is also that -especially with deeper knowing -there is an "interiorization" by the knower in the thing known and, we may say, of the thing itself within the knower. 54 Polanyi, Personal Knowledge, [193] [194] [195] [196] [197] [198] [199] [200] [201] [202] . Note also the following (347): "[A]s we proceed to survey the ascending stages of life, our subject matter will tend to include more and more the very faculties on which we rely for understanding it … Biology is life reflecting on itself, and the findings of biology must prove consistent with the claims made by biology for its own findings." In other words, to claim that biology discovers the truth about life, but at the same time to accept the view that "neural circuits" can account for intelligence, and thus "even the discoveries of Kepler and Darwin" (340) is tantamount to saying that biology is brilliant, but the biologist is, at best, an automaton, and at worst, an idiot! 55 This is the title of chapter 12 of Personal Knowledge. Plato's solution of the paradox was in terms of "remembering of past lives," which no one has ever accepted; Polanyi's solution was the process of tacit knowing. People have an instinct, an "intimation of something hidden, which [they] may yet discover," and so "gradually penetrate to things that are increasingly real."60 Very early in Tacit Dimension, Polanyi says, "My search has led me to a novel idea of human knowledge from which a harmonious view of thought and existence, rooted in the universe, seems to emerge."61 The words "rooted in the universe" signal the connection Polanyi saw between human knowing and the fourteenbillion-year history which has given rise to human beings. As one of his expert interpreters expresses the matter:
[Humanity] has emerged, but [humans] still have [their] history in [them] , in their slowly evolved powers of understanding as in [their] physical body. Our own urge to know is traceable right back to the urge to get about and grasp and deal with their world that was shown by the earliest forms of life. Our quest, certainly, is pursued with immeasurably more powerful and accurate instruments … all this is a tremendous achievement. But, at the same time, it is only a tool-kit. It cannot work on its own, [people] have to use the tools, and they still rely basically on the powers that grew in the swamp.62
This brings us to consideration of Polanyi's ideas about emergence, which is a subject of lively debate in recent times.63 For our purposes, it is not necessary to arbitrate that debate; it is only necessary to note, first, the compelling links that Polanyi sees between human evolution and human knowing (a comparatively uncontroversial point) and, second, the arguments he presents for seeing reality in hierarchical, multilevelled terms.
In the final two chapters of Personal Knowledge ("Knowing Life" and "The Rise of Man"), Polanyi discusses "knowing life" at its various evolutionary levels, and weaves together the themes of the biological knowing of life (an achievement of modern science) and biology as "life reflecting on itself,"64 such that human culture attains to a point where it knows itself to be called to, and responsible for, "a firmament of truth and goodness."65 This is the pinnacle of life's achievement, which has ascended from "protozoa" and their "deliberate purposive activities,"66 through innumerable intermediate stages of life and knowing, to "the art of knowing" in humans.67 But how did the universe accomplish this? Why does it have such potential? Martin Rees (astrophysicist) explains that but for the finely balanced character of its forces, the universe would be barren of life. The chances of the universe (any universe) producing life, much less intelligent life, are so vanishingly small that the evolution of human beings appears as a profound puzzle. Rees resorts to the concept of a "multiverse," which amounts to the claim that among countless universes, most of which are empty, this one is so constructed as to give rise to beings that can contemplate its (and their own) origin.68 Whether the multiverse concept, with its presuppositions of blind chance, can 60 Polanyi, Tacit Dimension, [22] [23] Knowing and Being, 168, and "Faith and Reason, " 243 . 61 Tacit Dimension, 4 (emphasis added). 62 Scott, Everyman Revived, 48. This notion (intelligence being connected to the universe's history and nature) is also articulated by Davies, Mind, 24: "Our mental processes have evolved as they have precisely because they reflect something of the nature of the physical world we inhabit." This insight goes even further, however, when we recognize (see Davies, Mind, ) that our mental capacity far exceeds what natural selection requires: "Our brains have evolved in response to environmental pressures, such as the ability to hunt …etc. [But] what has this got to do with discovering the laws of electromagnetism or the structure of the atom?" (149). In other words, the mind far transcends the limited needs of survival and reproduction, and that means that the reality which the mind detects and to which it responds far transcends the swamp. 63 Given the complexity of the topic, it is hardly surprising that some of Polanyi's account for the amazing properties of mind is an issue for debate.69 The "contemporary orthodoxy," also presupposing blind chance, thinks that evolution accounts for mind, and in the process denigrates mind, as explained above. For his part, Polanyi also was convinced of the universe's amazing creativity, and he saw evolution as the conditions in which mind arose. But, in order more fully to understand both evolution and mind, he turned to the concept of emergence.70
Emergence refers to the fact that as the universe unfolds (and as life evolves) "emergent properties" arise "that follow from the system rules but cannot be predicted from properties of the components that make up the system."71 One might, for example, think of how biology "emerges" from physics and chemistry. Physics and chemistry are alike in that they are completely automatic; there is no agenda or teleonomy involved. Biology is another matter; it does involve teleonomy, in the sense that "all living things behave as if they have an agenda"72 -their "purposive activities" are precisely what distinguish them from the inanimate stuff of physics and chemistry.
The point being made here is not that there is some mystical or divine intervention from one level to another.73 Emergence is a subject for the natural sciences, and is purely a physical process. It is what the creativity of the process suggests about the nature of reality that makes it interesting, not only in the sciences, but also for philosophy and theology. Stuart Kauffman (biologist, and philosopher of science), among many others, has recently pointed to the "robust self-organizing properties" of the systems within which biological evolution takes place as a challenge to the way evolution is usually understood. To quote him at length:
It is not that I want to … say that Darwin was wrong … natural selection is an overriding, brilliant idea …, but there are parts of it that Darwin couldn't have gotten right. One is that if there is order for free -if you have complex systems with powerfully ordered properties -you have to ask a question that evolutionary theories have never asked: … how do we build a theory that combines self-organization of complex systems -that is, this order for free -and natural selection?74
Kauffman could easily have invoked Polanyi for a response to his question, and an elaboration of this idea. In Personal Knowledge, Polanyi argues at length for the presence of "operational principles," which enable emergent properties to arise from lower to ever higher levels of existence. He seeks "to establish an ordering principle of evolution, by distinguishing the actions of such a principle from the conditions which release and sustain its action."75 Thus, when it comes to thinking of the origin of life, he says: [T] he ordering principle which originated life is the potentiality of a stable open system; while the inanimate matter on which life feeds is merely a condition which sustains life, and the accidental configuration of matter from which life had started had merely released the operations of life. And evolution, like life itself, will then be said to have been originated by the action of an ordering principle, an action released by random fluctuations and sustained by fortunate environmental conditions.76 69 See Davies, "Introduction" in Gregersen, From Complexity to Life, [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] . See also Morris, Life's Solution, who is far more sanguine than Rees about the value of incorporating theological notions into our understanding of the universe and of life. Morris' thesis is that "the constraints of evolution and the ubiquity of convergence make the emergence of something like ourselves a near-inevitability" (328). 70 On emergence as a concept of physics, see Morowitz, Emergence of Everything, and Davies, "The Physics of Downward Causation" in Re-Emergence of Emergence. In that same volume (1-28), Clayton explains the "Conceptual Foundations of Emergence Theory." 71 Morowitz, Emergence of Everything, 13. Morowitz describes twenty-eight "emergences" from the big bang, through stars, apes and philosophy to the Spirit (the latter not being understood in a traditional religious sense). 72 Pross, What is Life? 9. Pross (a biologist) uses the word "teleonomy" here, and he regards it as "empirically irrefutable." 73 The theology presupposed in this paper is similar to the theistic naturalism, including its notion of panentheism, espoused and expounded by Peacocke, All That Is, and Theology. It is not, therefore, a matter of God intervening at special points, but of the universe reflecting and unfolding divine creativity, and being pervaded by God's presence. 74 Kaufmann, "Chapter 20," in Brockman, Third Culture, 337; Kauffman has developed these ideas in Origins of Order, and more recently in Reinventing the Sacred. See also his "Emergence" essay in Gregersen, From Complexity to Life, Personal Knowledge, 382 (emphasis is original) . 76 Ibid., 383-84 (emphasis is original).
At least three points are to be noted here. First, evolution is an aspect of emergence, and evolution was only possible because of the prior "ordering principles" which enabled the universe to come to the point of originating life.77 Emergence -whatever it is precisely -is an amazing fact about the universe. In light of it, one might make the case that "though there has always been inanimate matter, there was never such a thing as an inanimate universe, at least in the sense that what created the universe was full of the potential for life, mind and meaning."78 Second, Polanyi is not to be ignored when he argues for the presence of "ordering principles," and the "persistent creative trend"79 they exhibit in the course of evolution, enabling even the rise of consciousness. To make this argument, Polanyi invokes "teleological principles," which lie outside the bounds of empirical science, and which indeed are vigorously rejected by many, probably most, biologists.80 However, in light of the evidence of emergence, and of life's "purposeful character" (see note 80), the philosophical assertion of purpose as a factor in the becoming of the universe is, to say the least, reasonable. The burden of proof, surely, falls on those who wish to deny it.81
The third point to be noted is that the "ordering principles," which have given rise to life's increasing levels of complexity, cannot be accounted for in terms of physics and chemistry. A simple illustration of this idea is machinery, whether one is thinking of the machine-like operations of the human body or the machines which humans create. Consider a watch. Its parts function by physicochemical laws, but their interactions -the watch functioning as a watch -function by operational (mechanical) principles of which physics and chemistry know nothing. The point here is not that the watch is an emergent of physics and chemistry, but simply that it illustrates a level of functioning (and being) to which physics and chemistry are blind. It also illustrates top-down causation. Though the watch is utterly dependent on physicochemical laws for its functioning, those laws are not sufficient for the watch to be a watch. Physics and chemistry could account for the watch's failure, but they have nothing to do with its success. The mechanical laws of the watch control "the boundary conditions" left open by physics and chemistry; the higher level controls the lower.82
Emergence -minimally understood as the unfolding of increasingly complex levels of existenceexplains the dynamism and creativity of the universe, which have been present from its first microseconds.83 Polanyi presupposes this creativity, but keeps his focus on the emergent properties of living beings. They "comprise ascending levels of successful existing and behaving."84 The knowing of living beings cannot be achieved by the objectivist program which catalogues details, isolates measurable responses to stimuli, and pretends that it can account for the living organism in terms of the inanimate categories of physics and chemistry. In Polanyi's words: 77 In the twenty-eight "steps" of emergence described by Morowitz, Emergence of Everything, the "biosphere," leading to evolution, is step number eight (29). By contrast, Polanyi (Personal Knowledge, 394) says: "No richly endowed new reality can be seen emerging in the inanimate domain. This happens for the first time in the emergence of a living being from inanimate constituents." He goes on to say (395): "In the course of anthropogenesis, individuality develops from beginnings of a purely vegetative character to successive stages of active, perceptive, and eventually responsible personhood." For Polanyi, therefore, "phylogenetic emergence is continuous," and it is not a matter of "new creative agents[s]" making their presence felt at "consecutive new stages of being." It is rather the case that "[n]ovel forms of existence take control of the system by a process of maturation" (emphasis is original). 78 Smiles, Bible and Science, 128. 79 Polanyi, Personal Knowledge, 385. 80 On Polanyi's view that "[a] ll physiology is teleological," see Personal Knowledge, 359-61 (and see also his Index under "purpose" and "teleological"). Polanyi was vividly aware that this view was largely rejected by biologists (e.g. "Modern Mind," 16). See also Clayton, Re-emergence of Emergence, 19. On the other hand, Pross, What is Life? 9-23, speaks forthrightly of "Life's purposeful" and "dynamic character." 81 On the reasonableness of positing purpose (teleology) as a possible factor in the becoming of the universe, see the work of Paul Davies: e.g. his two essays in Gregersen, From Complexity to Life, . See also his books, especially The Mind of God. 82 A further illustration is a page of writing. A physicochemical analysis of the page cannot detect, much less can it "read," the message in the writing. The latter represents higher emergent levels to which physics and chemistry are blind. For Polanyi's use of these illustrations, see Modern Mind, 13-14. 83 Polanyi, "Common Ground," 13, speaks of "a creative power inherent in the universe." 84 Polanyi, Personal Knowledge, 381.
We can know a successful [living] system only by understanding it as a whole, while being subsidiarily aware of its particulars; and we cannot meaningfully study these particulars except with a bearing on the whole. Moreover, the higher the level of success we are contemplating, the more far-reaching must be our participation in our subject matter. … Accordingly, it is as meaningless to represent life in terms of physics and chemistry as it would be to interpret a grandfather clock or a Shakespeare sonnet in terms of physics and chemistry; and it is likewise meaningless to represent mind in terms of a machine or of a neural model. 85 Knowing life, contemplating its mysteries, is the most stunning capacity that the universe has produced, and it is exercised by the highest, active powers of the mind.
But the capacities of the mind no more than dimly mirror the depths of the reality which they face. Knowing has to do with "contact with a hidden reality"86 and reality reveals itself constantly in new and unexpected ways.87 This is why the abstract, intangible levels of reality are more real than the physical levels -problems are more real than cobblestones, since they reveal deeper levels of reality. 88 The emergent levels of the universe, and most especially the increasingly complex levels of being that are manifest in animals and humans, represent depths of reality which endlessly invite human inquiry. Knowing answers to being; being invites knowing.
It is, of course, true that knowing is fraught with error. In fact, "Everywhere the potential operations of a higher level are actualized by their embodiment in lower levels which makes them liable to failure."89 But in no way does this deny the capacities humans have to strive for knowledge, and to search for the truth. To the contrary, only the possibility of failure brings into focus the hazard and courage of accepting responsibility:
[W]hile people are by nature subject to lust, pain and pride, which makes them liable to dereliction of duty, these selfcentred drives are indispensable elements of a responsible commitment. For only by staking our lower interests can we bear witness effectively to our higher purposes. 90 The very fact that humans are so fallible -physically, intellectually, ethically -highlights all the more their amazing accomplishments and their capacity to transcend those limits. All varieties of knowledge -from mathematics and the sciences to art, philosophy and theology -have their common ground in the transcendent abilities of human beings, which therefore also suggest transcendence in the universe.91
Conclusion: Transcendent Mind, Emergent Universe
Objectivism, says Polanyi, "tends to destroy the I-Thou commitment of the religious worldview and establish a panorama of I-It relations in its place."92 Objectivism attempts to depersonalize knowledge, even to the point of denying the reality of mind and consciousness. The way back from this nightmare of self-contradiction is to examine again what are human beings, and what is the character of their knowing. The insights of tacit knowing, gleaned from Gestalt psychology, show that knowing is an "indwelling," an awareness of particulars that serve as clues for knowing an entity in its integrity. As such, knowing is akin to becoming acquainted with a person, which draws the knower into the depths of reality.
The success of human projects is evidence of the human "capacity for knowing the presence of a hidden reality," of our possessing "true intimations of the unknown."93 This is why all inquiry, whether of the scientist or the mystic, requires faith as well as reason. Success can only be achieved if the inquiry remains faithful to its quest for the truth. The faith in question might well, of course, have nothing to with religion as such. It might be faith in the rationality of the universe, in the powers of one's own mind or in the guidance of an expert. In any event, and in every area of endeavor, " [t] here is no other way of approaching a hidden meaning than by entrusting ourselves to our intimations of its yet unseen presence,"94 even though its presence may remain hidden for a lifetime. Human knowing has emerged in the universe along with, and in the same way as, all of its other emergent properties. Polanyi's account of the rise and character of human knowing -far fuller than the few details highlighted in this essay -makes clear that there is "a continuous ascent from our less personal knowing of inanimate matter to our convivial knowing of living beings." And indeed, just as there is a continuum of knowing from the inanimate to animate, so also there is a continuum "from our knowing the laws of nature to our knowing the person of God." Scientific materialism can only maintain its stance by muting much of the evidence about knowing to which Polanyi points. It collapses all the disciplines of human knowing into the natural sciences, even denying the power, if not the very existence, of the human mind. Such conceptions of knowledge drive the disciplines apart, alienating the sciences not only from theology, but also from philosophy and the humanities in general.95 Against that view, Polanyi's philosophy poses the question: if the physical characteristics of humans are evidence for understanding reality, why are not their intangible, transcendent characteristics also evidence for the same thing?
It is a massive irony that even as it attenuates and denies the power of mind, scientific materialism claims to know the ultimate nature of the universe: "There is only one sort of stuff etc." Even as it employs the transcendent mind, it denies its existence. But it is their transcendent abilities which enable humans to have "intimations of reality" and then to go in search of their meaning. It is those same qualities, and those alone, which have always been the fertile soil of human inquiry, and thus they alone can account for both science and religion.
